Searching PAJ 



mi 01 xi 1 / 1 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 11-329734 
(43)Date of publication of application : 30.1 1.1999 

(51)Int.CI. H05B 33/14 

C09K 11/06 
H05B 33/22 



(21 Application number : 10-139509 (71 Applicant : MITSUBISHI CHEMICAL CORP 

(22)Date of filing : 21 .05.1 998 (72)Inventor : SATO YOSHIHARU 

OGATA TOMOYUKI 



(30)Priority 

Priority number : 10 5788.8 Priority date : 10.03.1998 Priority country : JP 



(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a white organic electroluminescent element having high 
luminous efficiency and improved stability. 

SOLUTION: This light emitting element comprises at least: a hole transport layer sandwiched 
between a positive electrode and a negative electrode, a light emitting layer, and a hole blocking 
layer on a substrate, wherein the light emitting layer contains an aromatic amine compound 
having a maximum fluorescence wavelength in a range of 400 to 500 nm, the ionization potential 
of the hole transport layer is larger than that of the light emitting layer by 0.1 eV or more, the 
ionization potential, of the hole blocking layer is larger than that of the light emitting layer by 0.2 
eV or more, and at least the light emitting layer contains a fluorochrome whose maximum 
fluorescent wavelength is in a range of 550 to 650 nm. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAo9aikCDA4... 2005-03-16 



«♦ 



(l9)B#B#fFf? (JP) 



< i2 > & m & ^ m ^) 



ftfflspi 1-329734 

(43)&BIB ¥l«ll^(1999)11^30H 



(51) IntCl. 8 

H 0 5 B 33/14 

C09K 11/06 

H 0 5 B 33/22 



6 2 0 



F I 

H 0 5 B 33/14 

C0 9K 11/06 

H 0 5 B 33/22 



6 2 0 



B 

i 

B 
C 





ftflPFlO- 139509 


(7DH1SA 


000005968 










(22) mm b 


¥^10¥(1998)5 ^21B 










(72)&W# 


&m mm 


(31)«5fe*g*3S## 


^¥10-57888 




#^;n»«s*^KWjfeffliirriooos« 


(32)«5feB 


¥10(1998) 3)1 10 B 






(33)«$fctfcfc!g® 


e* (JP) 


(72)»W# 


*&2r mft 








»3H;nflMffiRmiHiK»*BB»riooo»« 














(74)f$SA 





(54) BSW©^] *««#58^|g^ 

(57) [gift] 

fcjEftUBa*. fbt«a^jE?LBLitJI*^=Sr<i:fc*tt 
*WMWft**TO&-»T. f£&ft«#4 0 0-5 0 0 

<r>4*>fctf7->is->r)V£*)Q. 1 e VfiLfc** < , IE 

?Vis*frti 0 0 . 2 e VJJLfc** < . < t «3t 
*C«*«fe«ft***5 5 0-65 0 nmco&mizfc&m. 

*e* * i t swat 



(2) 



11-329734 



mmm&ftftm^Th'ox » f£fbfcj§a<4 o o~5 o o 

co^WbKf-yi^/ktOO. l e vj,Xk*:£ < . IE 

f^y+W 0 0 . 2 e VJ2Lh*S < , 4*5r< 1 1 J63t 
JiC^S^iftJSI^S 5 0~6 5 O nmO$BBfc:&S3t 

»*TIE-«R^ ( I ) Xti (ID TftbSiti^FffiBir 



Ar^ 



Ac 2 



N— X— N 



(I) 



Ar 4 



3HMH^t*3R« JU^r«B6*3irai»S: L , Ar' 

T fc J: v \ ^#&Mr^SgX(i^#&1t^llg£ 
X&tfAr»$rV*l,Ar« <JO+^< i: 1, — 

[-ft 2] 



(II) 




(5*:+. Y\tmmm-x\t 1 . 3, 5-(atc«j^-ri.< 

0. 1-1 0a»%c7)^H(c^l»Ci:&^:i:-ri,if^ 

msm4 3 m?m±mi)K tie-« ( hi>*l< 

tt (IV) T*bS*t4£K«f*c» TIB«jt^ (V) 

(vi ) Tmhzti&Ai-vMt&V!icD'j'-&< t it—mx- 

ffif&Zti& Z t &mik-t&n#JR 1 =5rv^L30V^m 
[<ft3] 




.M— L 



(III) 



R° R 6 

Apyygf, T^;US, 77/^«> r;P^-yp 
tv /urn. yr/s, rsys. r^i-g. r>va 

mm^Lx^xhx^r^vm. mm&z&Lx^x 

^S^SftttJRWasfcfifcU MliAlfifXiiGalfJ 
SkU UiTia-JSsC (Ilia) . (Illb)Xfi, (III 
c) <7)^Ttifr(Dm%3ki>-t) 
Ut4] 



-0-Ar 7 (Ilia) 



-O-C-Ar 8 



(3*+, ZtiSi. GeXJiSncOVv^ft^eDiSRPSrfS 
£>U Ar9 Sl>'Ario(i N ^fctLfcLT, 



m-o-m: 



^ny^fflFf, T)V*ivm, T7)V*)Vm. T)Vy-)V 



Ar 9 

(1Mb) -O-Z-Ar" (IIIC) 
Ar 11 

Ut51 




R H 



(IV) 



R 6 

rvjum. yrya, rs^s, r^us. r/un 



(3) 



nm*? 11-329734 



t> «fc v ^#8&Ht*3SSXJ4S8l*£3r LX ^X t <k v * 
3f#8i«*«a£«*>U M«A llfXIiGaBft 

[ft 6] 

N-N 

-V- (V) 
I 

Ut7] 

Ar^ Ar 18 

C=CH- A r 1£ -CH=c'' (VI) 



[M*9t5] I?LHLib*fclt*ffifc^lHtC*^i^£ 
[|f*«6] IfLffljtJB<OJKIS*«, 0. 5-3 0 nm 

1 m*m 7 ] jEfimzmiffigmr s >iti*mz x o 

*l* i fc £Wftfc -r 5 If i * v * L 6 *>v vtffc 

[00 0 1] 

[f&^coJgT&Sffitfff] *IMBti, WHWWWftJfc*?- 
[00 02] 

[fl!*oft«] mmmconftftx. <ed 

LT14. «MIS«^II~Viaft^W^fls-C**Zn 

CaS. SrS^tC, M^tft^Mn^jJI 
7Cf£ (Evu Ce, Tb, Smf) £ K — ? Lt» t <Di)^ 

«, 

l ) ^aDBMnP&S (50-l000Hz) . 

2 ) ig»m£E3^V> (-2 0 0 V) . 
3) 7/Mr?~fb&W (^KWfe) , 
4 ) ffl2Wra&0fiW>3Xh#KV\ 



[000 3] U&>U jS3k JJEI8IM*>iXJ&0fctf> % 
-&A<V&)mft±.£ Bitot LT«flfeOWHW«»fl:*1f 

v\ y r 5 y& ^hJEnmmm i: 8 - 1 b* 

fc^rtMWJfeMHR^OiWI (Appl. Phys. Le 
tt. , 5 1t, 9 1 31, 19 87^)^^:0,^* 
<7)Ty b 7 -b >^>JM6Aifflv^ E Lift? fc ifc^S LT 

8-t Had? y >-<or/l'S^.&£ttt£*xbtt 
Mi: LT. ? vy y*jttf>U~ •ffflajCfeSSS- H-7^"& 
-li: (J. AppI. Phys. . 6 5§, 3 6 10 
1 9 8 9¥) fcJ: 0 . «Ma»Jp^|ftI± J ?»l63l6««0 

[0004] ±iB«^«rffi^»«*ffl^fc1BHft3t* 

^fl&fct. mtmnmAtLx . ^y ( P -7i^ 

yfcl/y) (Nature, 3 4 7t, 5 3 9H, 1 
9 9 0^) , tK'J C2-^hdrv--5- ( 2 -Xf-yU^ 

^j-vM-^i') - l , 4-7x-i/yt'^i/y] (Ap 

Pi. Phys. Lett. , 5 8^, 19821, 1 
991¥ ffi) . JK'J (3-r;Udf/^^7xy) (J 
pn. J. Appl. Phys. 3 01, L1938 
K, 1 9 9 1¥) SffOW^tm^fflV^^IHftjeSR^ 

6 1*. 1 0441, 1 9 9 2^) C0mftl>ftbtlX^ 
6. 

[0005] 

[^Hja^tftLidfc-fSilliSJ ««W*«*3IH t *ffl 

z.^cr>-nm.^x.^tix^h. — p(4. 

m^h^T&X'hh (Proc. 15th Int. Di 
splay Research Conferenc 
e. 2 6 9H, 1995^). t3-oli, fife»3b& t 

MhttX'hh (WBIPP7- 1 4 2 1 6 9^fg) . 
[0006] W*^1trfi»3fckSt3l0S3«^)a*-&*>*K: 

%-3£m=?<D&m. mz. mm&T<7)mtiiim&x'*>&. 
ztitx'cobzz, ft&s&em : FizMLxi*wm£i 
oocd/m* x\ 8ooo^m<Dm^am^tix^ 

htf (Inorganic and OrganicE 
lectroluminescenc e/E L 9 6 
Berl in. ed. R. H. Mauch and 
H. E. Gumlich, p. 95, Wissensc 
haft und Technik Verlag, 



(4) 



«flH¥ 11-329734 



Berlin). SSt^&tCj: SOX^^Sft&Uffl 
*SJg3 0 0c d/m* b . SW&tW-^^ 

SILT'S)!). 

[0007] f££<7)S£tfrijgm#?Bfc3^ £: iiv-y < 
19P-H-6. 992H\ 1 994^:^560 

mmmw^&mtm&mM^ffiM. 2 s P - v - 7 , 

1 0 2 1 9 9 5¥) . BfyfcJtfcttLTli. 
m^bLtz*), mgk?4Xy°l>J*gcD^v7 : 7-( hiz 
h. tot, ^S^c^fcfcT'kad^afeSBfcfc: 
[00 08] fi£?B££jaj£-f 6 » 
(tl¥6-2 0 7 1 7 0^18; EW7-142 1 6 

■tiikfciOS^tcefe^ft^*^ (App i . p 

hys. Lett. , 64^, 8 1 5W, 1994 

&}m&vn&fe&wmmwmwffm#.x'hz> . « 

[0009] Jb»<0«fc:, S&?Bfcfit^*f LTfi. ft 
**«ft*»SrJH»J«. fltttf * ¥&£MlimmX\ EL 

ttfPH 1 £*Sfft-f * i 1 2: @ « b -f h . 
[00 10] 

[fSWl?i*LJ:3i:^-.g>li?IIJ *f6^B#/5>tt» 
[00 11] 

[fBJB£8?ft-fi>*:#><7>^&] HP^>, #»fltf>R&tt. 
^FT'ftoT. KB3teJBa*4 0 0-5 0 0 nm<0«fflt=at 



Vi/*r)Vi. 0 0 . 1 e VJJIL*£ < . sE?m.±m<r>-i * 

0 . 2 e VJiLt*# < , b *>f63OTfca*flS*» 
J|#5 5 0-6 5 0 nmco&ffllc£>£3bfcfeS£#W§ 

[00 12] 

Wfc^tBflBEIT* 0 . 2BI&K. 4ttJE?L 

ffti*Jf. 51iJbfc0T 6{4jE7LEiUB. 8JiPj;«g£#* 
. 1 «^m#fBftJ^>3d## fc & S i <0 

- h . y ^/P*yi»<03»B^J«lllliiw«3&«»4 L- 

s^-Sieaij^* s . WBMfxK y-\-tt#/jN§-r s's 
m%co'j?%< b hxmizmmK^v a ymmmzmf 

[001311^1 ±Ktt»«2 jWKft<5>*L43&»» Hffi 

*y*y) . *r y kd-/k *ry r- y y^^mtta 

WMim<ni%&iz\±. mm&u yy-mmmmzftn 
W6Li±.izmm^&z-bi,z£*)Wi&2zmfc?&z. 

bl>X-*h. It:, W«ttW4H t <o»^««m8-&{cJ: 
01C^*« 1 ±t=»«*JEMi 0 , ffiS 1 ±fc^«14 
W3J^*l«&U-CI»a2&»fiW-ftii:t,-C** (A P 
Pi. Phys. Lett. , 6 0t. 27111, 1 

99230 . mm2im%&mmx'mmLx&m-z>z 
bi>*imx°h&. mm2(Dm^i. izmb-t&mwmz 
iOM=5:i»„ mym&<mb2ti&%r&ii. siwtnm 
imz. mnt. eo%nk±. n^L<u8o%iD±b^- 
zzbwmtLK. zcom-s. w-mz, as. 5-10 

OOnm. #?£L<{41 0~5 0 OnmigJgT'S)^. ^ 
»!HTJ:v>«^<iiea2{4aHRl tPJ-T't iv^. 2 



( 5 ) &ffl¥ 11-329734 



[0014] ®m2co±MiiEiiMmm4imve>ti 
4. m*mm<r>ffii£g$ztii4ktirtLxii.* mm 

4. *<9Jt#>mi. ^WbKx^i'-Wl'tf/jN^ „ '51 

5 < . KfcScJat OWu h 5 -y 7*i & fcTOtttoWKi 
B**flSffli$(cf6£ L t= < v ^ t tfmXZ tlh . ±1B«- 

[0015] iwi 5=fi:jE?LliiSi»»k LTtt. W*. 
(f, 1. 1-t'x (4-y-p-h l J^TSy7x^ 

Wr3HWS5>T 5 Wk^BJ ( ftmm 59-194393 
^&m) .4,4' -b'X CN- — N 

- 7 x $y)t'7x ^/UT'ftfl;* fl4 ~fflJ3Lh<0 

jsbrt s y*&&zmxk<nm&^wm&mmm=? 

IZWM Ltz&mT 5 V («fHPP 5-234681-9^ 

«it£#-t45r#j& mi r 5 y ( *n#i i F^4 , 9 2 

3, 7 74^-BJiffl#) » N. N ' -y7i-^-N, 
N' -h'X (3-^f^7x^) h'7x^-4, 
4 ' -y'TS >*Ptf>3SF ftKi'T 5 ^ ( tfBJfflftSW , 7 

6 4.62 , tt^ftt LX&ftmzlffl 
IMr h 'J7x^7Sy^* (»BB¥4 - 1 2 9 2 7 

JtLfcft^ft (WRPP4 -1 7 5 3 9 5^fg) „ if 

S> (WRPF4-2 64 . *f-U/Hlfi 

SttSffKyTSy (#if4-2 9085 1#i!; 
$8) , f* 7 x ^aT'^#^^3ST 5 >-#<2£ig*£ L 
Jtt><7) («fBPF4-3 04 4 6 6^fg) . 
^hS^#KhUr5V (tif4-308688^ 
ffi) . Ky^jUy x.-M££m (WHPF4-3 64 1 5 

3- 9^«) . ^/^^^-ciKHaTsysaseLfet 

O (#BB¥5-2 54 7 3#^«) . MJTSWt^ft 
(#^¥5-2 3 94 5 5^18) , t'Xyf'Jy>7 
$yt*7x^M*tBIPF5-320634#&fR) . 
N, N. N - h >; 7 x-^7 5 ( W6 - 1 

9 7 2^m) . 7xy^s^ff££w-f45?#i£> ; 

T5>- (^fflf7-l 385 6 2-^238) , y'7S77 
x-^7xfyf »J ifyfflH* ( » 7-25247 

4- 94MS) . y5fWt^«) <*BmfflF*4 ,950, 
9 5 » S/9^S>UHI» (HWP6-4 9 
0 7 , *X7tS yffimfc <«HH*6 - 2 5 

6 5 9#4HR) . y h ytt&wmtfmfbtih. 



[0016] ±C«9fl:^W2l51-(C. UL«Bii«W*m4: 
■ LX. iK'J h*z/^;WV-;^D (App 
1. Phys. Lett. , 59^, 2 7 6 OK. 19 
9 130. 4fJ7*X7r*'y (ffffi¥5-3 1 0 94 
9^m) s jKUTS F (W5-3 10949%^ 
#g) . t'^Ph'J 7x^7SV <#H¥7-5 3 
9 5 3^£«), bU7x^7S>ffiStt4Ii)' 
¥ (1WIPF4-1 33 06 5-t&ffi) . N'J7x^7 
S ym&*X+\s>&tr&mLlZMft¥ (Synth 
etic Metals, 5 5~5 73£, 4 16 3H, 

1 99350 „ 3fmmT$y*tt-rhxvx?7v\s 

— M J. Polym. Sci. , Polym. Che 
m. Ed. , 2 9 6 91, 198 3J£)9*>ffift 

[0017] ±3&<7)}&[Mmttn*mm&^i*&mfk 
mmiz£ *)fmmm2±.izmm-?&ztiz* *)iEiimm 

suyy-mmt ^y^-^-h, *ry 
ryu-h, ^yx^x^^ff^ii-s. ^M>-y- 

K^tm&LK. a*, 5oaa%mT*wuv%. 
[ooi8] «^»&£7)^^{± s injttjSismsK 

■^M^yyxi o-* p aSStciT^L^. 

^otiwcis i ±.comm 2 ±t;jE?Lfij*ii 4 5® 

IE?LfijM»4Sr®^-t4%&, SC. T^-b 

r^-tLT. ftmmxA'XyMn&mffikBxf/xii 

&mi& (WIH¥4-3 2 04 84^?8) » ^V7x 

y yil*Mf*o/7 x y yf^tt ( 5 - 

29 5 36 , 77-l/Vl (#^¥5-3 3 

14 58^18) 10-3-1 0*a%O»£T-F- 
rLT. 7'J-**>J7fc LT<0iE7LS:^$-li-S«ri: 
fci 0 . fS«ffilEW5r^rtg{c-r 4 i I) . jE?L«j 

M«40llff(i. ffl*. 10~3 0 0nnu »^L<« 
3 0~10 0nmtJ>4. £ i0«fc?fV *K* 

[00 1 9] HS2i;jE7L^illJi4corjy^^h^t6]± 
$-li:4fc«>t. H3l=Sr«SMc. »ffi/N*-y 7 r!3 
ft4£t* { #x.^tt4 . ^fii/N'-y 7 r«t=fflv^tt4« 

#y*m&WJ$L1fm< , ii^t LT(i3 0 0'CliLh. 

tr(i i o oxasubftqws/i*. ss 



(6) 



fifBIPF 11-329734 



nisT-yit-glfa (!ftWBS6 3-29569 

3 0 8 6 8 8-9&ffl) . b H yVVfciityl < WRPP4 - 
320483^«) . T^ndfv-SSicO^S^^TS 
(WHIT 4 - 2 2 0 9 9 5-f4MI) , P - ( 9 

— T"y h U/P) — N , N-y-p-h'J^r-'Jy (f 
BPP3-1 1 148 5^$g) , *fUf-X-I/>-b'^^ 

y^'J-P-7i-uyh'_i/y (#§B¥4-14 5 

1 92^&3B) . ^'J7-'Jy (App 1 . Phy s. 
Lett. . 64m. 1 245H, 19 94mf)f 
WfTttHb^Wfr. ■ *-#>m <fWB¥8-3 

1 5 7 3^&«) ^, '^s^AlM;*, ^f-7Ai 
-ft*. *y^^BMMWP<0*K»flSlil <S&4 3[Ufl5ffl 
Wmmat^fRgiA, 27a-SY-9, 1996 

[0020] JJEBWW ^ r«*mt LT J: < figfflS 

5,10,15,20-xh57x^;l/- 21H,23H-df;l^7 4 !X 
5,10,15,20-fh77x-^- 21H.23H-^7 -f ya 
(II) 

5,iO,i5.20-rh77xr.yu- 2W,23]\-tf)Uy j ym 

(II) 

5,10.15,20-x h57x-;l'- 21H,23H-^7-f 
IB (ID 

5.10.15,20— r 21H,23H-^U7 -f 

■^v^A (IV) jf^-v-h* 

5.10,15,20— rh5 (4-b»J vVP) - 21H,23H-*f;l^ 

y jy 

29H.31H -7^o>-T-y 
ffl (ID 7^nx7-y 
£IS (ID 7^av-T-y 

ffl (II) 4. 4' , 4" , 4' ' ' -7 1 h7T-r-29H, 
31H -y-9<n^T=-y 

[002 1] llA' 7 7r®^{,, jETLttigfffcft 

«3«Sfi, 3-1 OOnra, *?2L<fil 0 

— 50 nmT'&l). 

[0022] iE?L^mJl4cO±^(i^/i 5 *>tl 



?U, IH^*&^S*lfcmifijIJi6fciIiiLTlft 

mztitem z Fi%>m£<ns?&Zit&zbizxy)£-&ft 
14 1 n^mmfvmfi zmtzmt . l#> t je?l»1!i*& 

[0023] sWWSlcfcVveii. ^yi«, WKttJITC 
<03*ftfe>C?£*#4 0 0-5 0 0 nm<7)®ffl£&&??# 

^flOTfcfcttSSfce****** 5 5 0-6 5 0 n m<7) 

&mizh&%&t&mz s ±te*x lt o . i 
-l o *g%-^^r s-ti-a^ttcio, sa$«aM* 

EfeJgffiSH ( J I SZ870 1 ) £fflVvc!SiBJ!-f.g>. 
afe»3iaiBI't«<0WT fc ^e€uft (x = y = 1/3 ) & 
4>'^t-t4fH«"C**>Sil*. 4 00 — 50 0nmtf 

*», W«o««fe:ffl{Si-* . -7J, 

#5 5 0-6 5 0 nm«OH-tf^JI39btefeXtf>»3K 

tt, H+*>f*»* a, M*. 

**SIS^4ifc^afe««0»3l63W§6*i4. [3181 

SBWfiWllSStt*. e fft, e f ' KteowCtH 

[0024] 5WMBfc*$v^rii, ±iao^^)it^-r» 

fc^fclSft^oJt 0 ( J p n. J. Appl. Ph 
y s. , 3 2m, L9 1 7M, 1 9 9 3^) , mtM<n> 

4 * yitxr- yis* ti-tfiEnM&mn a * yfcx'r y v 

t^iOIfro/iO (Jpn. J. Appl. Phy 
s. , 3 5^. 48191, 1996*) LttMZ. 

fcfttc. jETL^^iO-f 3}->--fti*f7 i >'i' J r^«i: 0 0.1 

■imzTStb&ztt. 5£mftx<mm-&i<z±h^i' 
y ynWimx-nrnftzmst-fh z. btfmmizm&ati 



(7) 



m ffl¥ 11-329734 



[0025] *wR<r>?m%ft%ftm- izMf&ftftm 
& t mtz-tm o izts v vc ^mmr s yitsmzm.% &8hj 
tiev^^xiK^ag (Tg) ttt&zttm&L 

< fc -ocT)^^#^S$rS^Si: UOr*-*iS= 
»3OTC*4*i*3S^7Syj&nTeH8W ( i ) 

[00 26] 
[^8] 

Ar \ / Ar3 

H—X—H (I) 
Ai* Ar 4 

[0027] 1&ia-«fc* ( I ) fctSWt . #4 L< J4. 

91, ^y^l^S. T>b b'-*-y^-;K 7iV 

l~6»7;WS ; t-;Hf<7)7;^-;H ; y h 
is* }VX-iv& ,xh^ ^/r/I<#^P3^5KSKR 1 

^-r. mmmmt lx\z. »t=»*Ktt, y^ 

[0 0 28] Ar' ^UH «\ i?4L<(4. 
MALT* ^SJ&SSrWLTWCk J:V\ 7x-^ 

t'7x-yH, TybOJUS. 7it 

^h'JAl, eu—rt*, h'iJy;H, hVTifMt. 

^y^'J/l^, ^-xx;wg£^U mfte 

mmmi~~6<DTJi>zi*is#ju#-)m •, y h^g. 
^b*ismm<r>immi--6<r>T)va*~sm-, y^s* 
^m. ^yiSivx^ismmnTV-^^ism ; yxf 



yfvl^ 7xX;H, y h*^*#W£>fU>. 
[0029] 
Ut9] 




[0030] sfrie-m^ (in iza^x , yhsssisc^ 

Xiil, 3, 5 -ffltcaKW^HflB^^-tfVW^^a 
{fftS. Are St/Ar« {4. #4L<Ji. #**UrL 
t> &*BmS£WL-OvCi,i:v\ y x x/i^ by 
x^;H, ryM)/i^ 7xty^'J;i/ 

\fu-)vm, e'j^u*. m;ts/a4B, t^vvu 

LXte^afym? ; y^*. xf-;PS^tf0^if l 
— 6^r;^;^S ; t'_/PSf?)7;i/7-x A-g ; y 1-3- 
i^Atfx/i^ x h ^S^UsK^yidHp r>9&m. 1 ~ 
6<OT;l-ndf^;^X7ua ; y h^r^S, xh3 
^o^iicl~6<7)r;^n3^« ; 7xy^yi, ^y 

: J>v**iswm<r>T v -)v** =/m ; s/xf-^r 5 y 
X; ^yrob^rsy^o^'r/i/^i/rsyasr 

S> 7x x;Pg , y h ^ ^S^tf . 
[003 1 ] *IM8(c*JV^-Ctt, flWB-JRsS ( I ) Xti 
-flfcft (ID lZ7fk-?tt?mmz£ 0 , Tg$r8 5'CliLh 

8 5'cyjKVftWFx-h-wttzwffl-rz z t . 

&tz. 4*yi\L*^y^\)Vi>lL1immcr>*:ix&*) 
0. 1 eVVLt'htK-t&ZktfX'Z. ttz. 400- 

500 n m<7)Wz%ffimizmytm±tt-*z>%i%mtfmt 
•c#s. frie-JK^ ( i ) (in -c«*>$*i*^s 

fljT 5 yfa-gmnff 4 Li^«c09*fS l=5rV>L^5 fc* 
[0032] 



(8) 
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Ar' Ar 3 

/ N— X — N 
Ar* \i* 





X 


Ar 1 


Af 


Ar» 


Ar 4 


(1-1) 


^ — v \ — ¥ 


-o 


-Q 
o 


-o 


-o 
O 


(1-2) 




A — \ 


-O 

o 


-Q-CH, 


-O 

O 


(1-3) 






HaC 

-8 


-o 


-3 


(1-4) 


-oo 




-O-CHa 


-o 




(1-5) 




o 




-o 




(1-6) 


-oo 


-O-CH3 




-O-CH, 




(1-7) 


-o-o- 


— Q-OCH 3 


"8 


— ^^-OCH 3 


"8 



[00 33] 



[*2] 
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[0 0 34] 



[*3] 
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[0035] 



[«4 3 



ft mw- 1 1 
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[0036] 



[*5] 
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1-3 29734 



55-5 




Ar* 



Ar 5 



#■51- 


Ar 5 


Ar* 


Y 


(11-1) 




_/=\ 

"V/ 


1 

A 


. (11-2) 


-o 

v — y 


CH 3 


1 


(11-3) 


— 


CH3 




(11-4) 


-Q>-CH 3 






(11-5) 




"8 


1 


(11-6) 






1 


(11-7) 


O 




1 

,f< i 


(H-8) 


O 


-0 


A 


(H-9) 


O 


-Q 
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O 


"8 
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[0037) z.tit><7)it-&Mz. mbx'm^xi>±^ 
u xmzmtx. m&txm^xi>^\ lute 

r$ <x I. SbfeS* t L T 12 . #iMm*{2S^fc*tlgi 
t=fcJt*«3Kflfc*:a***5 5 0-6 5 0 nm<0«Hfcfc 

•f7?*.Vffl#fa <lMIH*4-3 3 50 87-*HMi) . 
^'J 5 HV»WW*c (*SHPP4 - 3 2 0 4 8 5^m) . 

<«fHPF5-22 236 2-*&«) . DCMM (MM 



B86 3-2 64 6 9 2-8H^g) . D-/SyfeSfi^ 

ft (#W9-881 7 2-^HJ$fflS) . 7x^W 
>\ DCJfef (Chem. Funct. Dyes, P 
roc. Int. Symp. , 2nd 19 92^, 5 

4>n*. ±iB«^)3bKfe**«fe*xh*mt=o. 1-1 
tmfrtowtt Y-y&mfrt><7>wt*tuz.% z t iz 

[00 38] &-&cr>^>XZ1&ht:Mz, ifc, «3t 



(13) 
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(»5-l 9 83 77^$8> , 

i-y ?>vm 5 Ywm < -320486 

«> . yRWfls («HFP8- 199162f 

«*nc*^s*i4M^tto .1-1 ommxcommizh 

[0039] JJE# Kwty h K-rSft. 

^cH-r^ttl^V^ IE?L8S&Jii: 
fflfMM K-rUfc 0 . ffifc:. lEfLffljUWHS 
JfiflFCH-yUTt)*^. B3OT5J4. jE7L^iM«4i: 

izizimizBmmi&ztix v * imfifi&i * s 

«, 5-300nm, jfi L<lil 0~1 0 0 nrntifc 
[0040] SBfcJf 5 ^±K«IEFLHLiUI 6 MR** <b*l 

9 



fc»ic % mtmnj^yitXT-yis^/vk*) o. 2ev 

(lll)Tftb3*i*SteBtt?llflc, 
[004 1] 




M-L 



(III) 



[0042] (i^K R» 4l^R« #^r?fcit 

a % 77k^-A^ ry^ xryi, r$yg. r 
Lx^xh^^mmmmm&^m^b. miiaii? 

X(iGaSf?:^L, LttJaTtejjc*---** (II la) , 

< ii ib> xt4 (i iic) ov^-rn*^s^^-r) 

[0043] 
Otl 1 ] 



Ar 9 



-O-Ar 7 (|||a) -O-C-Ar" (1Mb) -o.z-Ar 10 (II Ic) 

Ar 11 



[0044] (^4>. ZIZS i H GeX(iSn<9Vvfft. 
rfwOfC^SrStfcU Ar 9 XtiA ri<>ti» #«SfcfirL 



R 2 R 1 1 




R 5 R 6 



[0 04 6] (5C4«. Ft 1 Sr^LR 6 14. ^-^^fcsi U 

a, T>vr-)vm, rvivm. y7/a, 7syi, r 



iaT*>-*w (iv) tufcsn^iMim, 

[0045] 
[fcl 2] 




Lx^xt^jzmmmm&zgybL. m«aijs^ 

XtiGam^S-^-T) 

JaTOflRt5« ( IV) T'^^ixS 1 , 2 , 4 - Ml TV- 
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[0047] 
Utl 3] 

N-N 

-V- (V) 
I 

[0048] WT^-m^ ( V ) T^SftSX^-y /Hb 

[0049] 
[^14] 

Ar* Ar 15 

C=CH- A r ,2 -CH=c' (VI) 
Ar 1 * \ r te 

[0050] <3$<f, Ar'^li #^amS^LTV% 
£*;bU Ar'3^Ur'6(i, £-*3itu£r LT, 

LX, t'X (2-^f/l'-8-^y | jy7h) (7x7 

^bir/i'S-^A, fx ( 2-^f-;p-8-^y yy 
7h (^h-^l//7M r^s-^A, t'X(2- 
y^-8-=*ry (*f-7UYyb) TJU 

S A. t'X ( 2-X-f-JU-8 -*SVS?h) 
7-?U/7M T/U$^<7A. t*X (2-^^-8 

-^yyy^n (^h-7i-^7i/7h) tju 

= -<7A . t'X ( 2-yf-A—8-*y yy^h) (y 

^-7i-/i'7x/7h) t;p5-'7A. fx ( 2 -y 
f;i/-8-^yjy5h) (v^-yx^A-yxy^ 
h) rn-s-'yA. fx ( 2-yf-/i^-8-=*y y yy 

b) (2, B-y^f^iy^bJT^S-^A. f 

x (2-^^-8-Jfy yy^M (2, 
^7i^7M r^S-'/A. fx ( 2 -y^iV-S- 
*SVS7b) (3, 4-Wf^7x77h)T^S 
fx ( 2-*^)V-8~*JV Jvb) (3, 
5-^^7x77^ TAS^A. fx ( 2 
f^-8-^y'J/5b) (3, 5-y-tert-y 
Wx77h) 7;^--)^, fx ( 2-yf-;u-8 
-dfyyy^h) (2, 6-y7i^i/7xy5Mr 

yU$->7A s fx (2-yf;l/-8-^y | J/7h) 
(2, 4, 6-Mj7i^7x V5M T^S-? 
A, h*x(2-yf;P-8-#yj/7M (2, 4, 
6 - h 'J^f;i-7xy7h ) tvl-S — *7A, fx ( 2- 
yf^-8-^yjy7h) (2, 3, 6-hyy^-/U 
7x/5M T/US-^A, fx ( 2-^f-;P-8-df 

yyy^M (2, 3, 5, 6-f h7^f;i-7x/7 
h) t;i^S-^a. fx (2-yf-;u-8-=»fyy y 7 

h) ( 1— ^-7h5h) TVl'S-'/A., fx (2-yf- 



A. fx ( 2-yf-)]s-8-*cS y/7h) (h'j7x 
-iVisyJvb) r;U5-»>A N fX (2-^f-;P-8 

-*yyy?M (h'j7x_;W7y7h)7^s 
t'x (2-yf;H8-^yyy7b) (by 

X (4, 4, -f7x-;H X7/7K TlV^-'O 

A, fX (2, 4-yyf;i/-8-^y'jy7b) (:* 
)V\ — 7x-;l/7x77M T/WS-'/A, fX (2, 

xy^b) TA-S-'/A. fX (2, 4-^^-8 

-v;y7b) (y^-7x-;P7xy7h)r^s 

-»/A, fX (2, 4-v'y^-/W-8-dry Uy^h) 
(3, 5-y'yf^7xy7h) T/PS — >7A N fx 
(2, 4-y'yf^-8-Jfyjy7h) (3, 5-^' 

-tert-7"f^7xy7b) 7;P$-"7A, fX 
(2-yf^-4-xf;l/-8-^y'jy7h) (^n°x 

-?UV5 M T/WS-'yA, fx (2-yf/l/-4- 

y b*^-8-*yy y?b) (^-71-^71/ 

7M 77U 5 — ^ A, fx (2-yf^-5-y7/- 

8-^yyy^h) (^b-y w^b) r)V^-^7 

A, fx ( 2-yf/l/-6-MJ7;^nyf;l.-8- 

*yyy^b) t2-t7b7h)7^s-7A, fx 
( 2-yf-;u-8-*y yy^b ) (yxy^Mtf'J 
»7A. fx (2-yf-;i^-8-^yyy^h) 
-?w/?b) y/y^A. fx ( 2-yf-A—8-dry 

yy^N) (^7-7x^7x77^*'^^ f 

x ( 2-yf-^-8-3fy yy^ b) (1— j-yb? 
b) y/y>7A, fx ( 2-yf-;p-8-^y yy^h) 

(2-t7h7h) y/y/A, fx (2-yf-/P-8- 

^•yyy^h) ( by 7x^y7/7h) y/yyA, 
fx (2-y^-8-dfyyy7h) (byxu, 

4-f7x^) y777M y/y/AWW^n 

#fc*f*t<«4, fx ( 2-y^;u-8-dry yy 
7b) (2— ^yh^b) r;u5-»7A, fx (2-y 
^u-8-dfy y /7 b) (hy7x-^y7y7f) 

T;U5-«7A^W^n^». 

[0051] Htrie-m^ (iv) x'mfrzti&-m&mm 

ifc<0Mffcfflb Lt\ fx (2-yf;l^-8-^y7h) 
T^S— ^A-^-^-dfV-fX- ( 2-y^u— 8- 
= J {•y 'jy^ b) T/PS^-yA. fx (2, A-^y^v 

-8-*SVS?b) T^S-^A-At-f 4rV-fX 

- (2, 4-5yy^-;i/-8-^y yy^h) r^s-^ 
a. fx (4-xf-/u-2-yf-^-8-=*yyy5 

b) T/US-'yA-zz-^-df y-fx- ( 4 -XfvU- 

2-y^-8-*y yy^b) tas^'/a. fx 
(2-yf-;u-4-y h^fv-^y yy^h) tvus- 1 / 

A-/x-^dfV-fX- (2-^f^-4-yHy^f 

yyy^n tas-^a. fx (5-y7/-2-y 
^-;u-8-dfyyy5h) r;us^»7A-^-^v- 
fx- (5-y7y-2-yf;p-8-dfyjy7h) 

T^S-'/A, fX ( 5-yuo-2-yf-7k-8-3- 



(15) 
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y y y 7 M TA-s-^A-ju-^v-h'x- ( 5- 
^DD-2-^f;i/-8-^yjy7h) r;i^5-^ 

A, t'X { 2 -^f 5 - N 'J 8- 
*SVS?h) ryUS-^A-^-jf^V-h'X- (2 
-y 5 - MJ 8 / 'J J 7 



N-N 



t-Bu 



-^"^fV-b'X- (2-^f^-8-^f^jy5h) r 

/u$-vj*tfiWf!>tL&. mmmsz <v> rst*>§;fx 

[00 52] 
Hfcl 5] 




[0053] ffliB-jlteS (vi ) "C&b%ti&A+\)/Mfc 
COO 54] 

C-fk 1 6 3 
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[oo 55) iE7im.±m6nmmit. si*, o. 3-1 

00nm,ML<li0. 5~3 0nmT'$>l>„ iEfLffl 

80lBfc*^3iSJi7*Rtt*£fcj^;i&*i.4. 
«3iM®7{i. «W*^;l&ftfcttSIHfc::l3VvcHrtia>6 

?±a$ n^m^^^ct < jewbam 6 warnciijsiw 

»ffi8Tm3*tS<0£IS<*3»JR£:rr4. VPHiS*' 

[00 56] ic/)± 3«r*frt»fe-«mi: LTfi. 8 
- 1 k ndf ^ j 'J ycor/P 5 - Aistt9e>&B£tt 

<WBHBa5 9-l 94 3 9 3^?g) s 10-bFcfdf 
C h J * y »j ( !RfgHT 6-322 



3 6 2-f-^fg) . myr/-A«ift (=ffH¥2- 
2 16 7 9 m'km , ^f-U/H^7x-;HJ!Wflc 
(^¥3 - 2 3 1 9 7 0-5P-&S8) , ^o-/H&£tt 
(^¥9-8 7 6 1 6^$8) . 3XtS5 -b h'odf 
^75-fy^Iig*(Appl. Phys. Let 

t . , 7 1t, 3 3 3 8K. 19 9 7^) . s<>X** 
yY-/^&mmfc (#H¥6 - 3 3 6 5 8 6^$g) . 
^y/f7/-^IM (^¥9 - 2791 34f 
&«) . hyx^X-fSZ/iJ^^y <#BH$flF 
*5. 64 5. 9 4 8#BJHMF) , * yfc&to 
(tif6-2071 69-f-^fS) s 7xfybnijy 
i«*(#l¥5-33 1459fM)> 2-t-r 
9. 10-N, N ' -VisTSTWy^JW 

4 S> (Phys. Stat. So 1 . (a), 142 

m. 489i, 1994^), nWAtmm&'&mft.^ 
[0057] isff8(*. *Hmm7 tzvpitex-rs 

[ 0 0 5 8 ] stc. mttmemxiiKmmm^ms 

iZ L i F . L i 2 0^<97VP# U &Wfc£ift*S>77l';& 'J 
±»>\ny yfcfl^<0ffil§t ( 0 . 1 - 5 n m ) &ff A 

(Appl. Phys. Lett. , 70^1, 152 
I, 1997^; IEEE Trans. Electr 
on. Devices, 44^, 12451, 1997 
* : #I¥9- 8 6 6 6 2#Bjftgs) . &S80lRjytt 

a* . »m 2 1 mmx-h h . ®ft*B^s^Js*»4>j«s it 

«fc*f LT 3cJe**K* £ flMW*. i k Ji5g^>£56tt 
[00591 ^11 timcomm. SP*>. SftLhfCRfc 

as. m=FWimm7. gams. AummmA. m®2 
2 Rxm 3 iz^k ufcii?rffi#*«ja t imommizws-r 



(17) 
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Jl<? b biz £ ^yjUXy-m^mTZft 

[0060] 

immm] mz. xmizmMmzxnxmzmftwt 
«#0IJ1 

*C» 81^^2X1 0" 6 To r rfcTRcSr&i 
3) £ -te 7 WcAfU t\ttfo<?)®mcr>?y?)m 

200-26 o-ccoKHT-^ifflitTt:. mmmnng. 



Kttl. 8xlO" 6 Torr (ifa2. 3xlO"»Pa) 
T\ 3g*j»K0 . 3 n m/#T'JS!/¥8 2 nm(0-«tl 

fflwr«!l5£L;tfc.r.?>, 5. 06eVC0ffiSr^L7t. ^ 
tf>jl8»K«:*«? yT (ttA 3 5 0 n m ) LT 

fflK DSC-20fcJ:0 3%££ffiL#«ft8£ L^i:^ 

[006 1] 
[«6] 



S- 6 





[eV] 


[nm] 


Tg [£] 


1-3 


5.06 


465 


93 


1-5 


5.08 


445 


88 


1-10 


5.00 


450 


146. 


I-27 


5.09 


470 


142 


I-28 


5.05 


480 


120 



[00 6 2] ###J2. 

jEJLttiSJi^tmi: LTfi. W^t^i ( I -3 ) fcft 

OT^-f-4, 4' -b'J^CN- (1-^7^- 
A-) -N-7x^U7Sy] t'7i-^ (H- 1 ) £^ 

[00 6 3] 
[ftl7] 

(H-1) 



[0064] LfcflMi*#W 1 1 PNKC LT3IMWH*fP 
SSL*:. COfSM^co-f^y^xy^^^^-M^t 

##01J3 

IE?LPIih«^W«i: LT, W^flS^W ( I - 3 ) izftt 

x. Tietc^-rt'x (2-^^;u-8-dfy'jy-7h) 
(h'J7x-y^7/7M TtlS-VMm (HB- 

i ) 2r^*ast LizmtmxmitmmtzLxwmm* 



[0065] 
t-ftl 8] 

PH 3 





Al— O- 



J 2 




(HB-1) 



[0066] ze&mmnJ 

JSUfclS*, 5. 5 1eVC*->fc. 

( I TO) jgBJSSmflfc 1 2 OnmtfcftLfctcO ( 
7f -y ?&S!! : ^b'-AjfiKft ; hffltfit 1 5 Q ) 

jSLfc. A7-yMUcITOIIt5, T-tehMcJ; 



(18) 



11-329734 



~otz&. gI^I2g* s 2xlO-«Torr (#>2. 
7 x 1 0-* P a ) OTtefc* *"C*K*S* 7* $r<fS 

{OOeiMEdWmMmtLX. 4,4' -t'X 
CN- ( l -i-yi-ju) -N-7x-;i/7S/) t'7i 
-;K H- 1 ) -y ^ttfWcAJu *t^^ffl<7) 

Wfocoi&mi.. 2 7 5—2 8 OW^HTItWL*:. M. 
*B#COX^(il. 1 X 1 0" 6 To r r (^1 . 5X1 
O-'Pa) X\ mmmg.0. 3nm/^t'Pl6 0nm 
<0IE?Li&jl/i4£^*: o iK(c, SBfrl5£, 
( I - 1 0 ) h««t LT, TISic«jt^^^-t 
;P7^>- (D-l ) £ K-rSbfcfefgi: LX. -ytmm 

mmmzx*). imnrnm-mA^^zmm^^tz. 

[00 68] 
Utl 9] 



(D-1) 




[0069] <lC0B#OfiFlJ^-f^% ( I - 1 0 ) Ot& 

,g(i3 2 0 — 3 3 o*c<7>Kffl-c\ ^TVy^ittimKti 
2 0 0°CT"*lJ1JPt^. H*Bt?)Ji£j£i2 1 . 1X10-6 
Torr(»l. 5xl0" 4 Pa)T\ 
3*>lJg 0 . 2 n m/tyX\ H/¥ii 3 0 n mT* ofc. d 
C7)B#. St/^ffl 5nmC0^T\ JVyW^^ 
A-y^SiitfCh'-rWV^tL^ ftfcOl 5n 
m«0^^T1i^7* U h> WfSKc*f LT 0 . 411 

%t3r&cfcdKL*:. iggvvC. lETLBLihH 6 (OWspl h L 
t'X ( 2-^f;l/-8- J f/ /l jy5 h ) (hU7x 
-^7y7M T/t-S-^JUggft: (HB-l ) 2r±ie 
f&3\yi5^±^R1i£LTIfi*£tT-?*. <l£7)B#cOl#J|| 

^asii i8o~i9 o'cwiEH-esw ut. ^*b§co 

K2S(i8. OxiO-'Torr (»1 . 1X10" 4 P 
a ) T\ H^jSS 0 . 5 n m/®X\ JBt/Sti 2 0 n mf 

±teiE?LPl±/i 6 <OJbCR*fc: LT^*^flo/i„ 
[00 70] 
[-fb2 0] 




(E-1) 



[0071 ] ^«OB#OifJS<50?ag(±3 00 — 31 0°C<D 

gmx-mmLtz. mm^n^mas. oxio-^to 

rr (mi. 1 X 1 0"«Pa) X\ M^MBlO . 3nm 
/®X\ IK/f(42 5nmT'*>- 5 ^„ ±f2tf>iE?L«?i&l4 

[0072] iif, «^ «5j*J1 7 tT'cO^Srflo^ 

Hh'-^^J:, ^fifi2^ITOXh7-<7'i:(iii3S 
i 3 K*^c3?*$-ttT . 8iJtf>X2i£*§£Bi*J£l& 
BLTWIfclBlftHc Lxmm.ftv>n%&rf2 xlO- = 

Torr(D2. 7 X 1 0"> P a ) MTlZfth £XHm 

Ltz. mmstLx. ft-r, y^/it-??*^^ (m s 

F 2 ) UTT^tf-hSrfflVvc. SS#i£jgO. 0 4 
nm/#\ mSJK5. 0X1 0" 6 To r r (lt)6. 7X 
10- 4 Pa)f, 0. 5 nm^J5-cm-7-|irilUi7<0± 

Kjaanw:. mz^ T>v*-*7j±*mmz^v7'T : >tf 
-hizi^tmLx. mmmmo. 5nm/# ( k^js 

1.2X1 0" 5 To r r (#1 . 6xlO" 3 Pa)tI 
J|[4 0nmC7)T;U5^'7^a^^t3t. -£<7)± 

tc. mmcomm&zmfr&tcMzmz. mm^y?? 
>#-bzm^xDmLx. mmmmo. 4nm/&\ 

2xlO" 5 Torr (^1. 6xlO" 3 P 
a) X'imi On mCr>mm*&!$.LXm®8Z&tfLZl± 

tz. ^xtco^mmmmscomm^commumm&zu 

ftLtz. 

[0073] bLtcDMlzLX . 2mmX2mm«D->(X 

zcDm?<v%ffim£m-7< l zvki-. m-nzn^x. 

$&mm± 2 5 0 m A/c m* ««giE^T^fi. 
SWil 0 0c d/m* T'coffi, «!JK/«»iE(iflJK-« 
sftMf*tt«fS# Sr. W±IZ 10 0c d/m* TWffiS: 
. C I E-gMmmO. (JIS Z 8 7 0 1 ) £ 
-gr^T^-r. ELX^h;^ia5^-r. IBtfeJi 
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